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(54) THERMAL HEAD AND PREPARATION THEREOF 

(57)Abstract: 

PURPOSE: To provide a thermal head wherein voltage 
drop on an electrode can be avoided even when the 
width of the electrode for energizing electricity to a 
driving element decreases in being accompanied with 

miniaturization of the thermal head and a method for %S 



aluminum and reinforcing electrodes 15 and 16 and > ' 

reinforcing electrodes 17 and 18 are formed on the end 
parts of the substrate 2. In addition, an exothemic 
resistor layer 5 such as tantalum nitride, the first 
common electrode 6 consisting of Al and a discrete 
electrode 7 are formed thereon. The reinforcing 

electrodes 15 and 17 are formed with Ni with a thickness of 1-2^m by means of an 
electroplating method and on the other hand, the reinforcing electrodes 16 and 18 are formed 
with a material such as Cu with a thickness of about 10-30/" by means of the electroplating 
method. 



preparation thereof. 

CONSTITUTION: As a thermal head, an heat storage 
layer 3 such as glass is formed on a substrate 2 such as 
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(54) [ ftMOgft ] K4j k Vtom&tfti 



(57) [K«p] 

(Ci*tt3»&15, 1 6fc<J:i?iftmflil 7. 1 
.«3 ft&o $ 6iC C n fe© itCSffc » l> $ JL- 

8WS73*W3e^*->K».«Sn4. fg£8Sl 5. 
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~[W0"2T~ ~~ 



t. 

2 ] WM^ett&hfc. 

-!S»©»«WI»f* <t- ■ 

i. 

IKSlEttX?* 6fc»OS 2 4 £ fix, * 

t. 

awanfc^* hut>xh^ si £#3 2 

<* - > tf *Jfi«X« 4 > 

4. 30 

4. 

Ml &P©<P±*<:, ?+ft«rflH>TS2:MW4 
S&SWiXSi. 40 
»26H8«>±«C7+ hU^Ah£&«?&XS£, 
M3nfc7*H/i>Aht &lftilS&fcJ:tf&2 
ftiiB&O'f >K«Htt?*3&«X«<!: , 

Ilk <£t>*r 2 &BUK*^*T^X^<L ££tf C <t gfffifc 

l 0 0 0 1 ] 



tc. ^xv«-.6.«6S8M5 3*W<>«u:»fiS;* 
n. s&js 5 3 a* & H * a 5 2 otanw: mm 
S 5 4 tvc to 0 . s 6 cc c ©± tcSfct^ x > * y 
$ 'J > ? & *« t * r . «f t * > * * T a 

N«t <b»feA*£fett&ft!|5 5 to Aff A I ftg»feJ« 



6 4 . SEftS* 5 9 £iIBT* 2 £9S&5 
8 . J: MSBS** 5 9 ^SttNKf: Alfi^Ftt 6 

2**n*n«SM*->«:«rtsti4 0 «to. «r* 

1 0 0 0 3 ] C 5 l/r»6*lfct^-7^ KSfeh 
<^>. H3 l*«»r'ft^(S«6 3tC. «AK-»o^6 0 

a 1 «^6i«*ft<MR5 i^>±tc^sn^. 
1 0 0 0 4 ] rashes 4& v J9«^-^ h <?>enpi, $ 

[0005] 

ft teffc^BBSni:^* t-^yh"|# 

[ 0 0 0 6 ] B3 1 tctoc^c, ? rs^cixi 

6 4a tc^#5 **&a&«>^ r >n - 7 9*n«Kfib< 
fc^tctt, 7E^eS6 4 a 4|EttS?& 9<0%4qM«6 3 
4©BWE(liW4 *-*ffifcLbCiiil«r 

^iW2fej:y»^»6 2«)ftS4»*k:*aisn*c: 

[0007] ^^5 9MiW2C!)tt 
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**S4f3< 4 

[ o o o 8 ] #£m<z>gifli*, wau/ciiyE*!?*^* 

©Mfi**4fcl,%r*c4'C;&&, 
[00 09] 

-[If!Ii4JS?fc^6fc^ 

«a sir** * ft*©**** 4 , ffliasfts? zmm. 

4*tttt4T**---^l>'N? KT'*6. 20 
[0 0 1 0 ] Sfc-*»W*. S5W»»14©«S±K, S 

Mfc©419!iS&4. «»MttKA:ccijkn«€ik4lHl»^ 
&fc»0SBWR*4, WKI»S*4a« 
2&iiaS44S*6^-^'l^? K^ttttfaiKfcC* 

r. ««i(a»i4««ts±ec. ?* tu*>;u4ttfi?& 

IS4, SHi^fife?* hi/^l-^. Ml£il£«fc 

i: « 2 jtasazv < $ - > KSKirt r &mxm t , 
4ffli>rin&M4fl£fe?&xiii4. £riAKM>± 
4Sfcc44#$4T*tf-- K©«a*ifcr* 
[ooii] eayuMt^aiu^, tt 

fefcSSiSfcf**, *«^ifl*0-*4£aK«!|** 
t8ft£'fl9(KS&(4» SftMtt^^ittiSaik^Hdia^ 

x. m%m$\±<o&ft±:i£. MBstjt9*&*mi*xm 
hu^*h£, 3ifta€Sfe£0<&2&»&4> 

^5r->tcaBBc«*JI»XS4, 7 * h l-t^ 
4R** 6XiI44StfC 44ft&4T6^-T^ ? 
[00 12] 50 



o x i>w»ruLn mm^Bi^<D^m < c 4 

[0 0 1 3 ] Sfc*^©*^^* K«j6*Scc« 
Ji!tr*C4tfiM&Kttvc. fl9<S&J:Q<>JRJ»« 
2*BaES4»S»*Ct*«»K:*?W4fca!>. Itfi 



[00 14] 

Hits, *SM«;-*Mt^^f-?J^ 
? KfcSVraft&CAO. 02 tt Hl*X-X^tC?S 

^fcKHHT'**. c©u— nt r^s^ft 

4>6Ji»6S«3^tt©8«K2 ©±K . #5 A«t tiPh 
.«*B3»a3^»»«K:«asn, SIAB3^6ia2 4 
^C«S2©W»fcJ:a c |g! #©g&2<»W$S[ttc*g 
1 5 . 1 6*Wfc«3tv H 2 *£#©«« 
2 ©WtfccB 1 J: 5 £ii&a® 17, i 8 
6$2*9€&8fcJ:Ptt?ttl 2^».«Sn'C*3+J . 

s 6 k c ©±tc ^ ^ * »j > y% x&fmj&iatiz 

mz immmte* 1 2 4F£ < M«^«s£$n 
fef*. 7* mjv>^77 ift4»i*t:^*-i>y* 
n. .^l^a^sge, m^fe7 ttxzf8ffls$ut\ 4 

[ 0 0 1 5 ] £ >> l.tT»6tlfe1^-?^ K«S± 

tc. tt^KMi/^ic»4ftui:#flai«fi7. ^2fta 

afii8^J:i>M^l 2 4^$n6^ J 3tc§gS!iS : f9 

6. 

[ o 016] B^as 15, 1 7 it. nej»y ? 

J: o'C)5$ 1 ju nrt-w 2 jj mli^^N i. Cu UtX^m 

$n-cfeo, mmftie, 1 8 it 

a u «c mm&m.&v>m4mvm&$ nxv&. c 

^ U *Oa 2 ^fi«S 8 ^ <fc I 2 . flSl 

fi^Si^i:^ <^6C4*ipIS64at-5* 

[ o o 1 7 ] h 3 Ha e «*. *$m<on i oiaawrA 
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-u - a-K : 



[0 0 16] Sfil 9<D*fflK. P-Jka-£ft 
». @4^f^ft, }$^Sgl5, l7fc<*:tfcn 



[0019] C 5 l/TSfr^^jf-^T?? t Y u 
©Bttf fc«Hl«K»« l/c . ID 4 Qtummic p d ft ft 

n i ? *acc«ar*c 4 

(cj:->r, es i w m— a vwm&<QN i 

15. 17 ft* Jtfftif S&2 3 ft@ 4 4>M«fH 

fc. ag$f§a2 3i*, ttasT4sis?y mm 

[ 0 0 2 0 ] , H 4 ©Sfi 1 9 £ C u ft *>Z>»?-rf 

S 1 5 , 17 & AO'tiMBfi2 3 C>^SJitc % m 5 t£S 
f J: JSS 1 0 ii 0 w mfittOC 30 
.tt£tt&£Sl S, 1 8fe<fcEX«W*S2 4ft»fi)t3' 

[ 0 0 2 1] ate, B54>OTBBW^f^£®7 * 

hl^*F«K*Ofc«. *2 0ecft->t:*«l 9fti 
IfWK^iCifcJ:-?!:. B6Kft , *l«Pt? t --?^ 

[ o 022] Jar, m e ©tr--? v\ ? 1 9 a o> 

±K . ^.S^**'* ? 4? U > ^ft £0ffl&®l&&teW7 
4 h L»V ^77 <&&JS< r >'C, BUa<fct>'B2K*'3'J: 
^K* 1 ^31^806 % fl»J«ft 7 fe<fcOTW£iSSif* 1 4 40 
L/fcB, IHWR-fS fttt/UcM> 

71 oft/H^c»«rr&££«>ic % Sciafi i <D±^«5 

[ 0 0 2 3 ] 0 7 1 0 fi*, **Ji©B2 ^ttflt* 

*. gffi 1 9 <Z>IfBM4>H 7 *a6»C*f HiSK L--tF 
»I«CJ:0 3*©i»2 0 C<C#20tt, 8 50 



[0024] StfSl 9<*>*ffl±tt:, a 
fe» . B 6 «* ^ vttSSS 15, 1 7 ,£ tftM 

«B2 3g>. > <*-:/*w*'*7* i--?***^^ 7 

^ hut>xh >B*U JieT*. ftfc. 06 

*<so»ai««fc*. JSftoci: or 7 * h 

[ 0 0 2 5 3 C 5 U'CiS*©^ >t?7 * 1 U 
^ahWjaaftfcSSlQ*. Pdfttt g3tt*fcfl> 
-©*^fk^aaKa»U'CrH"8~*MM«'«^ P d ft 
«*fe». N i ft £®ttttlft>r y *igKjgST£C <t 
CC^:or)?$ 1 ium-2^o)ON s a£*>&j£*tt»S 
S 1 5 , 1 7 *> Ay<«MMS2 3 ft@ 8 «£WI«iACiE 

[ 0 0 2 6] »*C, m 8 OC'g^ 1 9 * C u ft tOWl^ 

8«fBar*n«aai ?^j:cxtts«a2 3k««e>s 

-liWifct;^, S3 1 0 ii m-3 0 u m$M&o> 
C u & fefifc&fMMfls 16, 1 8 J: O'ttASfi 2 

4 ft**, a^#i 2(cts^«jea(«si 

^ffS$4aft<rS 

[ 0 0 2 7] H.9 *<0&mmiM<?>r&&<07 * 

^ r ft r&* o & ». ftKigft s 4 f oas^cc 7 

62 3, 2 4£K*U 3 6«Ci»2 0^»-?t:*tfcl 9 
ftiStfftjBft'r^C itci: o 4 C, 1 Oic^f 1 18®^- 
-7>V^ y KSfe 1 9 a ftfi^C <t^t?*& 0 
[0028] HI lii. Bl0#<E>W?Bl2«Sil7 
&Y 1 -YlfflKiSofclKfiHBi:**, ill itaa* 

x. m2&&mm ■» *k £6mm& 1 7 

J: ItW&J 9 * J: ^>tS^fii 1 8 & & « 0 . W^tt 

[ 0 0 2 9] «T, B 1 ^tlM^Btt^, B 1 0©*- 
-?fr*s y p£K i 9 a ^±(c t ftM^ztiv $ 'J > yft 

Bi^onas^^^^^iAiiBse, <as4^fi 

7^cfctf#rt»«iSI* l 4 fciStt^-i'K^jSOfci*. 
IB**^ 9 ft t^A: ^< > ^ 1 0 ft it 0 tT««W ^ i i *> 

[ 0 0 3 0 ] B 1 2 ii, ^^OACD«ttM'C*«-9 k - 
^l^?Kft**f, Bl+^X-XBicffl-jfcBffflBt? 

C<0^--?^^^K'^ v r,'!^* ft&d»6fi£6ff 
5»fi»iiC0SfiR£^)±u:. ^Xft<L'^.^^ggUs3 
3WB»tfjK:»rtS n, S»© 3 3^ &B 1 2 
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2<0«M* J:tfH 1 *^«2«»W»|fo:, ff5%& 1 

omx\ ^mm&m^m 1 £ju&6 * wmm 

[ o o 3 1 ] a i a *s*fl>SR2 ©*»ec, 0 10 

_lOJ)-3-2-]_C-$-UX-ff6ftfei*- --7--rt^-y-KSft± 



<J0H*6- 1 9S 936 



t. iilfevo^i 0*ftl/X#fflS««7, £2#il 

[ 0 0 3 3] M5«fi 15. 1 7 t*. 9 
J: VCffS 1 p w - 2 ii midt^N i. Cu &£X'fl£.tt 20 
StVCfcO, tUMBCi 6, 1 8t*@j£> 
fc«fc->X»$ 1 Oii OiJin^^C ik Ag, A 

fc. IBSISS? *? J: CXS 1 ftil€S6 1*. ±&tbX& 
£ 1 jum-2 iimW£K&&*5KW&9&l 6 

£ 2 *3l^& 8 J: tS»©llSJW*. tUSltfig 7 »j J9 

[ 0 0 3 4 ] B 1 3 -HH 1 61*, "^B^13^fe« 30 
*r. H13K4s^tT, 7^*t &£'a*&J8£8fi! 9 

si 9<Da9ffl<&Hi 3+««t?*rfiastciy-tfai 

•c*0 31«s>«2 0*«fltr*. C®zft2 0tt£Kl 9 
[0035] 3^19*, Pd*ft*3tt*fc» 

*«BS3 0€:Bi 4©asia««c»«rr*o 3*>k, 

C©«1S 1 9 £ C u V ? *«rc*S»0&ttS* 

X*. «Sa3 0tc*a>SE«Pl«r^6Ciccj:->'C, s 
fiB3 0^±«:J9S 1 0jum^3 0*imHrt<Z>Cu*£ 

[0036] S=K 1 9£>b1&B3 1 <E>±K. fl- 

.■u:a-$*jg<,»*C7* v isi'A h &±Bntcbfc 

KM? L*fe«. B 1 5 tc*?* ^ vtt2riS& 16,1 

8. *l*a*fli6feJ:CJS|H8!iaS7©.»i^->*W , S' so 



^nLX^6o 

[0 03 7] C^LX^*£->X'7* hl^ 
Xh3WBjaS3hfcS«l 9«»l/X. 
XB 1 5 *3£ffW»?t<K)«&JS 3 0. 31 «S4;Ofc 
». S^fc7* M^Ah J: vc* H 
1 5 ^tfT J; 5 & t0&?@& 16, 1 8 . 3» 1 £ii«S6 

[0038] 3W£, »l*fiSfi6*>^ffl8Wfi7« 



ttfMftfFJ&K «fc -? TS 1 6 J: CXflXK87 

<DS/l^«^tftOX % S»«ftJBJ5* 1 ii L n-2*imS 
5 6^, $2 0fic&?t:S£l9f:titf 
SW'TSCiKJ^X, B16tcSTlffl«W-?^ 
? K«Rl 9a*S4C£**C*4. 
[0 03 9] Bl 7I* % Bl 6#<Dff(2^ii«&8«:a 
jftT6Y2-Y2«lK:»->^cKfflH*C*6o Ell SfcJ: 
C>'Bl7ccfcc>X, M2Sii^S84a^O'^S|ll 2t* 
v +iC<fc6lftWtB 1 7 fe^C^IS^ ? *CC J: 
6tttt«e 1 8^6."g0 . W 1 Silage 4(Ji:t>' 

[ o o 4 o ] xk, ir i ^asse «u:cra8i«fi7 * 

9 (* AM i O 7" 1 0 f:/r U X 6 i i i tC. 
^fSlO±ic:^g^6Citcj:-x. Hlb^OQl 

[ 0 0 4 1 ] B 1 8 -H 2 1 It, *S6W©»4 colOfcffl 

<^i(<: , # ? ^ a i A> 6 S^S 3 %0EA UX <_/ 
feft. 1 9 ©SMfflteB 1 8 ffiBcc, 
U-1«)|!X*C<fc0 4*©^2 0«:3Bi*r* o C©*2 0 
». g«l 9co*^aLL*Ccfc-7X»(IB. ftlKT6fc«CW 

[ 0 04 2] itec, i 9^®±i<: % d-^3-$ 

fe«. El 9K5i<TJ:^1Sft«fil 5, 1 7*Jcfct>H4 
4imai2 3^ , ^->^WT67^ hTX^-SrSc^X, 

1 94KM)iHfii!!Ui, Jif^J:^X7 * r btfte 

H.^h^rt^^H^^l/XC^, **3. 

«*c^w&sa^*->«. »i*ttw*H4«:«r« 
fr^->4tk^x, muwiX'&fttotci&i&Lxi** 
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[0043] xk, c 5 i^9r*flv**--> , c? * h u 
<5«ttft««a«:aaut:. Bi9<t>*WttttKPdt 

[004 4] vW, 12 1 9 1 9 *C u ft£«)S» 10 
SE«Pisr3' * C £ tc J: VC, ti&^SI 15. 1 7 <D* 



rc<fc ->Os<* 1 0 ii in - 3 0 a mSft©C u , A s» A 

fc. mm%7 te£vm\mmm&, nm&is 

ftSfcAOfttf-ai 2©§BJWi, B9M&7 £9S<«$ 

I 0 0 5 1 ] B 2 3 -0 2 8 ii, *SW©»5 
ST. B2 3K4tt*T, 7^^^ft£-^&A&SfEl9 



tt©C u ft £»>6/A&ffiMHi 16. 18 

[ 0 0 4 5 ] £K\ m 2 0 4»©M«««fc^f©»»©7 
4 h F«:ia*t/fc». £2 OfciS-jirSK 19* 

mf®&?z>z.ttc£^t;. B2 ik^ib©*--* 

A a. ^ KSfi 1 9 a t»*c *. 

[ 0 0 4 6] tTF\ B 1 £t»I£E]atK> 111 2 1 
^a. - Kgflg 1 9 a ©±U:, 3£#*aM ? * 'J > ?ft 20 

BlfcJ:tfB2K^J:5tt:SU#ilSSe, fl^AS 
7fe<J:tfft&f&fi#! 4*3i*^*->tc^J«l/fc^ 
9 *ii/U<£ ^ > ^ 1 0 r U 'C *WW 6 £ £ *> 
tc. Sft^tSioc-±cc$ss , r^c£tc^o , c, ii l ic^t 

[ 0 0 4 7 ] mz 2 ii, *5Sflfl>ft©*!6«r'*^^- 

C<^-TH^?Ri, TJL^+fti'^fcfift&S 
a*»tt<D«l62<3!>±K. #3Aft£'*i&JjW>B»B3 30 
#&&««c*fifcSn, »»B3^6H2 2*^*©Kfi 
2©8KBfc J:tf H 1 *C>Sfe 1 <»M*SS|HC, ilsSSft 1 

5. i e^»asn&££4>tii, igaatsi 5*m** 

5 tCSf 1 ^ii^fee £tffi8Mfl(7 i 

M*->r«fiSsnr^-s. cn&©sn#asB6£ 

fiH«ft 7 J: * £ffc# > * T a Nft £ 

ftMftftttlB 5 If^^-; * y > ^ft £ 
«E»l(BgJiJt^aJ:cX7 * h 'J v i^ccj: vt, B 

1 K^TJ: ^atHR^ftfSJfiSitt: 1 AtUX^AStl 

*• 40 

[ 0 0 4 8 ] B 2 2 *^«««2 <MMWC, B 

lK^Jc^MBftflsSl 7. lS#j6.«&82 4gi@ 
S84<$J:t>'$g^8fil 2tf«tt3m:<r^o 

[ 0 0 4 9 ] C * Otrfi^ftfc^--?^ v KSR± 

«c. t^K-'o^i o*/vur*ii3i<«S7, $2fta 

«B8fc£CXW?tf i 2 cfc^c, KMX? 

*«*^fcit»C!JA ! ft£*'fe«&ftft«l©±K(«* 
[0 05 0] MaSS 15. 17i*. «SjS2>'^+S*c so 



tc J: ^ f 4 *©» 2 0 4»s3W &o C ©» 2 0 ii. 
l9©fltfAQXi<:j:-7r^. ^KT^fc«HDg^£ 

[0 05 2] C<^>g«19*. Pd^rPt^^ii^ 

CilCi^r. 1 jiffi^-2 iiiTlffgON ! 'V££T3^& 
.«*«SIB3 0*, B2 4CM*K«WC®,*B'-5. 
[ 0 0 5 3 ] 1 9(?>SSS 3 0 <?>±^ . P - 

cc£?hcA:%. B2 5 ««H89fia« 15, 17.^1 
^ii^S6, Blii»*74d < fciyf*a««fig2 30^*-> 

>B*U JiliT^, ft**. B2 54>«MWl««WF 
ii. m(Cj:ot:7if h h^i^n, AR^$ 

[ 0 05 4 ] XK, C * l/'C»r*^*->"C7 * h \«i> 

x h $ ttfcgfi l 9 tc 1: . x v * > yztau 
xm z 5 #®mw«PJj\<owgm 3 o ®&.&i,tc&, a 
h u^^h*^T4c£i<:J:^r, H2 5«i 
^Tcfc^fttftfiflSSl 5. 1 7, Bl^ii^fe6. mm 

ss 7 j; a'S^^s 2 3 amm 

[0055] XK, B26*Ctot*r. Pl^]i^Si6fe 
J:9fiSIBS7 ©B«W» 7 * h h 
O-C. @2 6«>IWI«W:«&ttWlfi 15, 1 7 fcj: 

[0056]^, B2 7«:fcl-r. 8S!9*Cuft 

<t©«B>- ?*a^aa unittsiii?. s^si5, i 

7 id<t:cXtt[jHM2 3 ecjftoc«E*B«fl*& C £^ J: ^ 
■C. cnfeO«B±fc:J13 1 0 U ar-3 0 w mfiSKOC 
uJ&^feflJWiraraSl 6, 1 8*5J:o'i&»@S!2 4 

[ 0 0 5 7 ] SWC, »-?te7 ^ Y \'V>7, \ *R*bfe 
ft. 8S2 2K?fl^r«Bl 9*ftcfiiUK'S'4ce;KJ: 
-7'C. 02 SU:^ 1®^'^^^^ \ i 9 a 4fl& 
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_[-0-0-5,.6-LH2.8-tf y 



O'029tcfc<^C, »2ftiiefi8 4d<t:cxa?Sl 2 
I*. y * cc J:«M3iS& 1 7 ^J: CXM?> 7 + 

J: VB9l«ft7 jR««> ? *ec«t:£i|HftS& 1 SO 

1 0 0 5 9 ] 3c« % S 1 *iiSft6 &<fc£Xfi9<K&7 * 
SUM"**}*. *(fc*>*^TaN«c**&*4»!!i 10 



[006 0 ] 

? Kfc*nK. «tt^«a«r^c«<D£r2Afias 

©i»^«< w vet, «a«iait*«»i:*s < -r&c 

[0 06 1 ] *#feWW-^^-^ K©ua*s 
U^&gjfi£6^*0'h3t>£2 

[02] Hl+X-XWca-pfeftiaH'C*^. 30 
MB^SfcST^fflHt 1 **. 

[04] *^©ari^ttflt:'**i#--^jUA. 1? 
[@5] *»ji©»i^tt«x-**i#--^^^ m 

[06] *»Ji©»l^ttWr***-^^ 9 k<*> 
MBaS&fiT^fflHt 1 **. 
[07 ] *^cM2<^»«r*^-tf---^^^ Y0> 

ua^ftisir^fflat?* *. 40 

[08] *»J!©»2«[)*tt«lr***-^^A.^ K«0 

Ka^a&mr^ffliat?**. 

[09] *^^2^fe«r^^^^Jl--s^ YQ> 

[010] **BJ*^^2©*ft«r*^-v^ ? K 

[011] El 0*<£^&1 2&ii£?*Yl - Yl 

[012] *&m<»ib<»&MMX'$>Z1f~-?)i>^-? F4 
ai^X-XJfiKca-jfcBHBBf**. 50 
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[013] *»W^3©*Jfc«^*^^^?_K_ 

-cpMBrttt - t T* J ' TiBB|'C"A&7" : 

[014] *&mo&3<OltfcMV*>ZV~v>^y k 

[015] 7^^3Rf3CDXtftMl?«^-^^7 K 

©Ma^s^sRwaiat:**, 

[016] -^WM3<3C'«i£«r'*^^--^^7 K 

[HI 7] HI 64W»2£a*ft8€il*3'*Y2- 
Y2«K»^:ldlfHHT**. 

[018] *a!B©*4©*Ws« , C**^--^-N-j K 
©!Ha*ft*^ , r¥fflH*C**« 

<«Ha*tt*5<TTfflH*C**o 
[02 0] *aWS4©*SSE«t?*-S*-^-N5 K 

[02 1] *^Wa>W4«'W6«1?A^-^A..- K 

«D«a*S«rSr*fflH'C*4. 
[022] *^W©tt©*fl»!t?**-tf----?.'UA, 9 K*r 

*T. Hl*©X-X«Kffl-7fcKiiHr*4, 
[02 3] *aW©*5«>*fc« , CA-S^--^^y K 

<[>S!a#s*^'r¥fflH % c*6 0 

[024] *^W©»5«-*S*«i?*^--^-n? k 

oaia*ft**r¥ffiH*c*&c 

[02 5] *%n<9&5«^m''&£lN--?A''N? K 

<^fi#&**waBH % c**. 
[026] *ftw©ar5«^«-c**^---?*^y k 
^Btfa**T¥BH*c&*. 

[02 7] *aW<D©5©**«1?*4^-^^ 3 K 

^a^fc^T^aH'c**. 

[02 8] ^no£r5CD«tftMt?«^--?^ ? K 

^a^iSRTTmarc*^ 
[0 2 9 ] m 2 8 *o>»2 ttii^ga y 3 - 
Y3^cc?s-fcffi®i]r'^-£ 0 

[030] a*©?--*^? K<D-W*jnfWaSHl? 

**. 

[03 1 ] CMS? 5 9 *IW^6ll©tt««:iRrTB 
H'Cft&o 

1 

2 
3 
5 
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6 fflftMS 

7 
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9 mtiSfr 

10 tW6'07' 

1 2 
14 



g c e 



gegf 



Page 1 of 1 



13 

is. i6, i7, i$ mm 

t_9_-gffi 

2!) S 

[HI] 



ftBsHPe-198 93 6 

14 




*23. 24 

[02] 




12 8 12 



[04] 





19a 

16 ' 3 



N c 

\ 




g c e 



gegf 



Page 1 of 1 




Page 1 of 1 



(10) 4$B3¥6- 1 9 8 93 6 




h 



g c e 



gegf 



Page 1 of 1 




g c e 



gegf 




g c e 



gegf 



